(1 9) ^^^^ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08107120 A 



(43) Date of publication of application: 23.04.96 



(51 ) int. ci H01L 21/338 












H01L 21/3205 






H01 L 23/04 






H01L 23/12 






H01L 23/14 






H01 L 27/04 






H01L 21/822 






(21) Application number: 06242972 


(71 ) Applicant: MITSUBISHI ELECTRIC CORP 


(22) Date of filing: 06.10.94 


(72) Inventor: SASAKI HAJIME 


(54) HIGH FREQUENCY SEMICONDUCTOR 


COPYRIGHT: (C)1996,JPO 



INTEGRATED CIRCUrT DEVICE AND 
MANUFACTURE THEREOF 

(57) Abstract: 

PURPOSE: To obtain a high frequency semiconductor 
integrated circuit device, on which a high frequency 
circuit is operated in a stable manner, without using an 
expensive metal-base type package. 

CONSTITUTION: An integrated circuit, containing a FET 
100 as a circuit element, is formed on a GaAS substrate, 
and after the integrated circuit has been covered by a 
Si0 2 film 17, a Pd/Ni/Au FET protecting metal film 15, 
to be connected to a source electrode wiring 13a 
surrounding the FET 100, is formed by electroless 
plating on the part which covers the FET of the 
Si0 2 film 17 through the aperture part 17a where its 
outer circumferential part is formed on the Si0 2 film 17. 
Then, the FET protecting metal film 15 is heated up, and 
the FET protecting metal film 15 is swelled up into a 
dome shape by discharging hydrogen gas occuluded in 
the FET protecting metal film 15. 
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(57) [Bft) 

[«SE] GaAsStgl (HCFET 1 0 0 ^rHSS^-T- 
JyagLft:^ CCDS iO, III 7<DF ET 1 OO^So 

rc>ssp#±K:, jte«»M * * k: <fc ?k *©^ja«8gR^ 

S i 0 2 Hi 7fc#J»SftfcHPl 7 aS^ltFET 
1 0 OfeBtrV-XttCfflEIRl 3 a Pd/ 
N i /Au*6WF ET&mm&S&mi bZBf&L, 

c<d& s c<df et mmm&&m i s zmmbx. *<o 
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1 

±ia^<*««±{c±ta f e t tfttimmtp nmm? * 
*aHM*«±«: f e t *0«br?- & u r ^t?«atHis§^ io 

±I3*af (*S«<D±ia F E TRESES ft/cfH 1 ©g«SS 

«. BL^mm 1 ©««tHi*©HH©JtK*8l@«rt© 
±I2F E T &H&E2R*g&j«3 nfcld 2 OlfijH«9itt 

±iai&»ffi©±faig i <D&mMm*ti8g.Lx^z$&± 
tc u ^x h ffflt«^-r sisi, 

XfBSfT 2 ©S««im5:1*^ 0 r I » S -htBf&*£lg©±iagE 

«4Mw«±iBxe{cj: *)3kwmtiiLtc±.%Emmicmm-? 

SJ:5«:, ^-©rtSi»c#x£i*ijgu ^©Jffl&XliK: 
J: *) **5WettWr - >*jb&-t 

-SXfii. 

±IB*^(**K©0f^g|5»(C, 3ttS«<DSmM;0>6± 
IBU^* hS^CC^TS^^fiX-rSXgi. 
JJB5 ! WcjgS'J£«El.j£A/t\ ±iBUi?X h&&&i§ftSI& 
*U ±IB^J«^f-><t±gB^M<t©r5K:BSra ; £ 

*0rt-sxg&. 

±iB¥*i*ss©«stc*j^r±iB7 ! v:©gfln>&s <-xs 30 

i&e>*ti\ ^^JS^^->i±fBFET©y-hS 

ffira©rara«r. cftfc©racc^£g?s#£D&i,>fafiiec 

[ iff >m 3 ] fgifcJI 2 (ClBiS©iSJSi£¥i£{*mfg[HlS8 
MJ J: 0 Pd/N i /A u H£: jS8R(fttefl2)£f £ 

*st>r±ElfilMLh(cjJHI«:j: <3 T i /A uRiiSW 
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2 

3m&m&±ic f e t sriuss*^ t l x-gtsmmmffi* 

±!B¥z»<*®5©±ia F E T*5ff5fiX3 ftfcf& 1 ©StSfiH 

±t2 f e t *mtsw£m&&f$.z titcm 2 <omwmtfiw. 
m 3 n s J: 5 tcjftiwisjtSfiS"*- sxs £ > 

±IBlfcf*!gl©JhfB* 1 ©«««l«*tt«l/ri»Sa5»± 

±12 «jh± ic u i> x v mm z> xn t . 

XfBSS 2 ©Sffi«^*tS?I bri^±l2*g«M©±IEB2 

^i&gG#s±IBX*iK: J; «3*ffiggffl U/c±I2SHm5CgM-r 
±SB*3»#a«©BffSaiJ»K:.. 3ttSfiOXiBffi^6± 

tau^x hsigfcia-rs^^fiSTsxgt. 

±ia:n>6^J£&SUiAA,T\ ±f2Ui^^ hSJKSrigJI? 
Bfc* L . XI2^«K^' * - > 4 ±i2#ig& * fc«W«!gJ 
©W«i©n«:|«IBI*j|ajST&ISi . 
±iB^#gffi©X®tcteW£XiBft©BJP£g <-X|i 
i. 

±ia^fts/c«w^©ai«?:J]n^L. -e©rtspccrt 

jtt3n/c±S2*'x^SfeW3-a-SCitcJ;i3> ±I2^J1M 
^ ^^BI)®/S$-><fc±feFET 

©y-hsffiia©rapii*. cti6©w«:*^s«*^c 

#ft*«liI8g^g©«j»^Sfe= 
I 6 ] s»*31 1 l2«S©SJl^«*maieIS8 

jf^-rsxfii. 

±f2^^*«©±fBF E T^jfjgs^ nfc^ 1 ©S«$f 

«. Rvmmm 1 ©s«fi^©^ffl©±iam«iiigSF*3© 

±IB F E T %HtfiB«l3!»i0sS3 n/c^ 2 ©IfiWtS 
£3ftS«fc5(c*^K*J&£-r*X*I<fc. 

±fB*fe»ss©±fa^ i ©»«««&aao-ci»4»»± 

±IB®2 ©»ffi«HS«rl!ftaL-Cl>-5±sBi»iSK©±BBiB 

«Lh«:jgjsssnrt>s»»*aw?fl | !iK:»*'«-*xai. 

^SP*s±fBXS(c J: 0 ^S^m bfcXiaBB«ltcgi^T 
^±^40, ^M^'^-> ; Sr^-r-SXfl<t. 

mix L . ±f B^Ii^ < jr - > i ±!2*£l§!g t (DflMcftm 



3 

c&«,»miwc-r*xg4. 

[ nt#Ji 7 ] mem i {cia«owjH«^i<«ii«iBi« 

*»(*a«±CCFET*HK*^-il/r*tt*«@K* 10 

±ie¥^{*ss©±ia f e t *sj^fiss titcm 1 osssi , 
i& Rv%m& i ©asss *$©Jsn©±ifiSi*Riii8Si*3© 
xibf e Tzwttmmwf&z t\tcm2<Dmmmmm 
w.zti&j:'} icmmmzBtftr *xg 4 > 

XfBSP 2 ©StiftM&fcfta U S±8B*ftliiKD±8aE 
±SB¥^ftSffi©§r^Sf5^-{c, ^K8«©S®ffllJ*ie>± 

n& b . ±e&jRjRv < * - > 4 ±t mmm 4 ©r.i K^fsg 
±ia¥^f*s«©R® «:** w 2, ±t a?v:©^p <- is 

4, 

±R¥»(*^%ftfl»l/'C±iafiWIB*»«S c 4 tc 30 

>4±ibf e T©y- hm»Bi©rBipg*. cn6©r H iK: 

4 -T -2. iSJ3$*igf**«lslS§^©i?i*#7£. 
[HW3B8 ] 1 {ciE*S©iSjg?fi^»*8lll88 

30g{**BLBc F E T £1182351^-4 Lx^tsmmmzzz 

±ia¥»i*a«©±iaF e tjw^brs tifc» 1 ©stssi 
«. rd^^^i 1 <Dmmm<Dmm<D±.2zmm®3&ft<o 40 
±ibf e T=&Htfffi«*s^(S3 titcm 2 ommmm^ 
m s ft* J: 5 tcif&^ji^^^-r -5 is 4 . 

±sa*fe^K©±ta» 1 s as»± 

ki^x h^M^ff^-r^xgi. 

±ie^2 ©g&*i«i&M?i t» s±iaifi«t«©±iBB 

Cft«C«fc*)iJBUy^ H»Bl#>tSa[Sft. ^-o. *©J* 

sisawisaxsK: <t 0 bfc±iaie^(cjg^-r 

JJB3*«M**«©»rJ£«#K:. a^»«©»ffiffiiJ*^± 50 
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ibus>* hjfKKaw-a^fcJBfiRTixet. 
£flw-2>xg4. 

±IB^)SBI^*->K:7-f ■t'ijJOf 1 C©? 

>(*£?io®SC4tcJ:9JbiB£ISI£^*~>£$6* 
i* ^ig^HH^'^->i±gBF ET©y- l-m^PsI© 

p a ipi£. cneorBifc^^fi^c^ci^^c-r^x 

114. 

±ia^»s®©»® «:*$ w -5. ±tB?t©rap <• xs 

4 *^tf c 4 &&tt 4 ?*iKffl»^ttafltiiES3£s<z> 

ff^-rsxiti^ 

xia^»s«©±iaF e rmmz titam 1 ©s^«s 
m. Rv^mm 1 ©a««u«©«H©±iBjiiSHHii8rt© 
±ia f e t tatssmamais ft tern 2 ©»«m^*^ 

5 S ft 4 J: 9 tc «r Jf^fiST 4 Xfi i . 

±iB^M©±fB^ 1 ©a«««%»«ort»saj»± 

iJblBF E T©y- t-S&©fiBPi£. CfteoFaKC*^ 

jsrrsxfii. 

±13^2 ©*sm^^Msi b-r 4±ie^^M©±ia6a 

cftccioxiauy^ n«ssn, ^o, ^<Dftm 
ffigp*i±faxg{c «t 0 ^b5sw u fcXiaia^tcSi^-r s 

iau^ hBt«caM-i^:*»fiS-rsxet. 

* 1/ . ±IB^JS gP"C * - > 4 ±f BI&MM 4 © IfflK RQ9 * 
^^-•5X114. 

±t a^ttK«©«ffi tc*s w s xia^v:©^ □ &m <* is 
4**tr c 4*#asc4-rsii;ig^¥^(**«[5i8s^g© 

[if 1 0 ] 1 {ciaiS©i^jg^*^(*»aiel 

sg^g^Mjg-r z-Rmx-tb -> x , 

¥ag(*8 ; &_BC F E T 4088^4 U rS^mffililSS^: 
ffM-reXfi4. 

±ia*^f*»«©Xfa F E T*««tK3 ftfc^ 1 ©Stitffi 
®. Matf 1 ©*«ffi*S©JaH©±BE»8}@BSF , i© 
±IB F E T ?:H«fiB^*i0fiS3 ft/c^ 2 (DiSSWi 
SSft-5 «fc 5{C^M*^JS-rSXS4. 

Xf a^i»)g©±iagBi^±cc jgfiS 3 ftr c ^-5> gp^^©ffi 
©gp^±(c^©xgt?-e©±MK^sn4S 1 ©^ 

HM4±IBFET©y- ^^©©PhIFS*. Cft6©iatC 
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IBEi|£LtCt?81gtK©IB 1 ©#JI)Ii£li#tC <fc *)BJ&Ltc 
?£. ^fem 1 ©#fiJ!I£i£mJI i L/-cmMtt©m 2 ©£ 

±IBXSiC ft fc±f BIS 2 <D&mWk<D 

±12^ 1 ©StSMllJLkicBBgSftT^&OWgiigB©^ 
*> ©_bf BSBiSLBciBg 2 ft r t > ft t, >giJ#* jSiKlft tt 

©#flng©±iBig i (omw.mm±icmm^ tix^tjn,^ 
mwhwzft o fiif -c, ±iBite«fli <t ±.mm 1 ©£pij!I <t 

3P»t«i«±K: f e Tzmmm+t ur^tsmmmmz 

JbE¥*#««<D±K F E T 1 <DS£ffi 

j&-r£x*i£, 

l**U ±ta^ilB^-^->i±IB3tei»)8i<DraK:K©Pa 
±ib^is a** # - > * mm U T IB?5g 2 i± & C <t Cc J: 9 , 

MittdjMt-'* * - > <h ±ib f e t ©y- h hsru^ps 
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[000 1 ] 
[0 00 2 ] 

<Dtg/&£^TMtl0~C& 0, §38 \tm 3 7 ©XXXVIII 

-xxxviii ®c*5^^KIir*2) 0 cne>©@(cfc^ 
r, 100 Ott*H«*»fl4l6«l5l!8*«-c*?) . 
iiCu WSSrfBKS ft/cs » * - ^StS 7 ©±ffl©»fS 

^->5 a^O_hSCC^Sn/c2ocD-fe v 5 

5 A, 5 B^ri/\'— )l (Fe54%,Ni29%,Col7% CD^^) CC 

J:0SSr§n, GaAsMMICf^l^.^-$; 
SS7(D±S©2 0(?)t7 ^ ^ ^tt5 A, 5B<Df3(Dffi 

5 B<D&X<D&mfS'*2->5 a <bG a A s MM I 

c u w^rfF $J Shfc^5 4r- 4 ©flBffioDDfl 

g[54 aCC«fe^^ y^ttSA. 5 B#ttaM&**i4 J: 5 

ntC^o I*©2UGaAsMMICf 
CDlel^-T-CD^^CDF ET*7nbyfcfe©T?*0, COG 
30 a A s MM IC^^7'1 (<CttC<DF ET 2 (Dmcm^V 

[0 00 3 ] ycCCtb^CCO^rKeBTi. «^.«, G a 
As MM I C^*:/l ^ifi|ia^ffl^-r^r>^^)^^ 

IUrGaAsMMIC?';7'ncAA?n^ CCDA 
^ttGaA s MM I C 9- v 7 1 CDF E T 2 CCioT 

^5 ^W5A, 5B) » % GaAsMMICf-^l 

Z>L t i>t,C y GaA sMM I C*?71 *«fiS"T5IiIIS 

2fffl*fP9K Ga A sMM I C^ ^ 7*1 **«EfSlsI 
K*^, «FtC^©^ ^©fifcl5ftfTr*SF ET^ 

50 [0 004] 



(5) 



r, CCD^3SO«IS^*^t**»lel5§^ 1 0 0 0 *» 
[0 005] *«W»±iB©<t 0 ttB5Ja^*)K?fi"r Sfc 

ambrm. Rofcn*iB*<cia-ciiBtr*ct 

[0 00 6] 20 

B*SW*ftJbK:*jSESnfcfI>tt < t F E T*p»3R 
UT^tfJH«0S8<b, ±E*iW*»«±«:±EF E 

[0 007 ] MK. CO»W (W^2 ) OCatafrSffiM 
E TSHKJR^i U'TdtraHlllBtJBflE'r SXSi . 30 

_lib¥® <*a«(D±ia f e tjw&sss n/cm 1 <DmmK 

±13 F E T *HOiBJ»*JK^3 nfc»2©S«fflW» 
■3n*J:5«:|BIHi«JBJitrsxSi, ±EIMtSt0 

***jSET*xai. ±e& 2 brc> 

asn* *©j^jH»a»w±iBxa«:j:o«ffl«in 
u ^©flpj»xaccj:ostt3?/^*^»ccttaj-r4* 

IBU^X h Jgflt£&JKI$£ 0 , ±E&««>* # - > ± ± 
IBitesS^t©fffl«:ESra^^T-5Xa<h, ±E¥SW*« 

Kc^SHcctowaisa^BSP^a^xai. ±e£k 
■^*->*lniiu -€-©wffl5tcrtasn/c±ga^* 

3tt£HK'f#-><!:±EF ETCO^- hflHHKD 50 
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hub*. cn6<DMccaFis»^Dttc^raKccr*x 

at«r*tfCi*«p«i-r*fe©r**. 
[0 00 8] Etc, C<D#£?S (I8*«3 ) 

©»I5SXB4. ±9BfflM±KteWRJ v *0C «fc 0 P d 
/N i/Auil*j^WCC»g^*iaiOft:*>©"C* 

[0 00 9] Mfc, CO^BJJ («*«4 ) 0C*>**iSJB 

±tc^«tcj:0 T i /Aufi*»tRWlC^TSXS<!: 

[0010] MCC V C(D#fe93 ) Ccfrfr&iKM 

T*HB*-?4 0r*t?Jft8liaB*JI5fiW'4Xa4, ± 
K*aJW*K«©±8BF E TaWPflEStlteJII 1 OSffiM 

«, Kc^sttM i <DS«««©jaH©±saaia[iiKrt© 

±EF ET *Ht*EttOT&JS83 n/cfH 2 (DSSM4l^tft 

asti*<t^K:»3»R*j&J53E-rsxa4, _tfia»«JBi© 
±ia»i©Sffi««*«aBur^48B»±cc, -eortSB 

ccttffiri^^sfe^attowK^fls^sxa 
4, j*»jg^ccu^han«**i5S'r4xa4, ±ta 

cc*jsshrc»4aB»*ji»?w«:ift£'r*xa4, cn 

ttwjj axa&t <£ o ^ffisa u fc±EEJK$c«tt-r * <t 
5fc^«>**->*^j*-rsxa<!:. ±e*»«e»« 

A/C, ±El/5>XH»*»*«?«*U -kE£IM«'<* 
- > <fc±E¥3W** fc»**«Wf©JW« iOBICcHUBIt* 
^^Xgi, ±E*3W*»«<d»B«:*jWS±EA<d 

HPias^xai. ±E*aw**fc»w»«<w»*i*»i 
raccgf^sa^ d & i >wRcc-r sxa c <b * 

[0 0 1 1 ] JgCc, C©»I8 (19*316) CC***JBJH 

E T «BB3RT- i ^jmBRteflMfc? *X8 i , 
±E*W#«EO±EF E T*s»SSS n/c^ 1 OSS® 

«. so'^ia^ i ©a««i«©»H©±E«aHaBrt© 

JJB F E T &HttEJft4g|»rt3 n/c^ 2 OlfiHR^tt 

±E* l ©a««««:tftai/rc^aJ^±ccu^x 
4±fiaJ»«K©±EEJ»±«:JKfiESti-CC*saB»*atl?" 



(6) 

9 

jssn. a*-?, j £<Dftm&m i ±.iEJLmtic£'o$mntii 
is~rc±Mmmcm&-f z £ sec. &jsisa 

■*-*Xg&. ±f3¥^{*»ffi©fl>T5£gP#fc:, stasis© 

fiaa^fiS-rsiei . Xfefta^xsai&rastiSii^wfc 

Hil^*-><b±iaF ETCV- h«@ra©paPB*. C 10 

ft&©mK«&s«*j£Cttt>raHK:-r*:i:8£ . xia 
*3WHi«o«fflK *» w s xia:n:©ra □ £ g <- xg <t * 
$tf c <t <t -r & t ©-c* . 

[0012] MK, C©#SHj§ (I93J9S7 ) (C*>*>41S^ 
-hie¥5§<*««©±f a F E T*5JfJ)j£§ ftfcSfl 1 ©S«^ 

«. rc* s«* i <Dm&mim>mw<D±izmw®$&{*i<D 

±ie F E T tB&BtttfJ&AS n>c* 2 ©MWS! 
M5ft£J:5teif^M4?fM-r-5>XfI<t. ±13*61*18© 20 

±iasi i o&Kffitt&tftaur <,>£§P#±tc u^x f« 

■6±ie»i»j®©±saiBiK±(c^fiR$n-rc^gi5»=&sjR 
WciitiiSi, ctiKA 9 ±131^;* h Sights 

?Si**i. a>o. ■£©*mffigB#±§aXg(C<fc9«IH&tfJ 
U fcJJBBBKc JSHtt* 6 J: 5 (t . &JMP < * - > 

REPja>£±fai^x hSjKKg^s^^-rsxg 

«IKfi*£l/. ±E^K^*->i±IBie««i©IBI(c 30 

xia^c^n^s^xfii, ±i3*2jn**«&an$iL.-c 

±eHNI ^KSSStir-SCiKiO ±f BiMM^ * - > 4 

ffira©raPB * . c n e. ©is &ci? £§aas£ d «t », mhhhc 

"T £ XII <h £#tf C t Z&Wl t •? & 4> ©-C 4) & „ 
[0013] HK> C©|gHJ (IS^8) (Ca^Si^S 

»¥^&fi^BS£K©K&ft£t*. ¥^<*»«±(c F 
E TftHB*'?-* L/T^tf»g||5IK«r^f ^Xfli . 

xta** i*s«©±ia f e T&&m$ ntcm i ©s^$i 40 
m, mtmrn 1 ©aMHti&©jgB©±tegiffi iss&rt© 
jhi a fet zmtt&m*Wf£s titcm 2 ©i«wi 
as<isj;^cciffiiS)is«rff^-rsxgi > ±ia*6^«i© 
jjB*i ©ae^^^Lrc^gp^xKuyx bn 
Bt*jBfiS-r*xgi. ±e*2 ©*»««*»« 
s±faffii»je©±faia^±tc^R£3nr(,^aJ^*aiR 
a^cBfcS-r&xfii. ctucj-ij jjau^x h«i&as«[ 
ssn. a>o, *©^js«gpas±f3x*i«cj:D£ifflsstti 
Ltcis&mmicmm? z> «t 5 tc . * - > 
-rsxfit, ±ga*2g<*s«©Bf seu^tc . sigstg© 50 
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*>7^>;>x. cc^w-v-^^i-^ssscifcioiax 
f3£iiii^*-->£i£e> %&&mm'**->t±. 

IBF ET©y- h SSra©raPg£ . C ft 6 ©HtC^g: 
tt&^&tt^lHBBici-Siei. ±lB¥**tt££©J(ffi 
CC:toWS±IBft©HP4«<Xg£4£tfC £4**®.!; 
-r&&©-C£>£. 

[0014] MIC, C©2PJ (1**39 ) icfrfr&mm 
±IB**«««©±RF E T&Bf&2 titdm 1 ©*«^ 

m. R^asi 1 ©*«M^©JHH©±ia»sii]8§rt© 
xia fet ^mtsmm.tm^. s n/c^ 2 ©atggg w» 

±sami©s«^*i!Sao-c(,>sgp^±«c. f^©x 
g-c^©±®{c»fiXsn^^Mss-";f -><t±iaF e t 

t . xia^ 2 ©K««^4 ass u r u » -s xte^M©± 

Kffi«SLhcc»JiRSn-Ct»4»»4aB)?WK:|»*-r*Xg. 

i> cntcjcoxiau^ hK^tsasn. #>-^ *© 
^ffigp^xiaxgcc <t 0 mmmm 0 fcxtais^ccjgiK 

■T-Sxt^tC. AJRB|7<jr->jfe^JsW4Xg<!;. X!B¥ 

m&mm<Dmi£8!>5Hc, ^igs«©affifflu*^±iauy 

» - > i xiaiffiMM t ©race I&RSJ4 ffM-r sisi, 
jja*w#»«©aim«:*jws±8B?>:©SBP**<xe 

i 4 Stf C i 4 iNfii i r & & © -c * z> „ 

[0015] Mtc. C©^ (fS^S 1 0 ) 
J9«*aW*SffllBiraE«©«a*tttt. ¥^#S«-hCc 
F E T^HRJR^i LX&temmmffiZ&f&lr&ZM 

t . ±ia*^E»s«©±f a f e t a* jf jjs s n fcm 1 ©s 
tcffijtf. so'sss 1 ©*ffiffi«©Jsra©xiammiaB8 
p^©±iaF e T*Ht»s»3&i0isssnfc»2 ©a««« 
as^s $ n s j: 5 icmmmzBtft? sifit, ±flaHUn 

gte>±IBiBBLhKJ^ia3nrt»4aB»«J1-©«©fiB»± 
(C«ifi©XS-C-e©±BBCCJB)jR3 ft&Sfl 1 ©^K*i± 
IBF ET©^- Mlfi^DraPl?:. cneOKKS^t 

as^D^^rai^tc-r-s^^wrsuPx ng*0fis-r 

Silt, XiBUi^x hJg*-7X*cc±iE#MiJg©±!B 

EttLh«:fl5RR3ti"Ci>saB»*ia#{W«:|»*-r4lS 
<t , XI 3 u y x h Bth. RO'Xtaxgtc J: 0 ^EStii U 

tc±u2gzu±.t,mmvi<Dm 1 ©^jssi^^.atc.i: <3 jf$^s 

l,fcfft. ^l^ll©^JlJi4*&S)liU'rJlJli^©^2 

©^M4^fs^ +«c«fc off^-r •sxfti . xiam 1 

©#HM. S^2©#H)g?:. ±ia^l©S«^«fc 
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©£JIIK©±ial& 1 <DSffi^±CcieH$la-CC>&t>^ 

±sem i <o^mm<D±Mm i <os«tgift 

* % 2> Jte t £^ is C t £?2>h<DT$> 

<E>o 

[0016] HCC % C<D¥m <I9*3B 1 1 ) 6Cft>;ft>&lK 
£ . ±1 B*a»*S«<D-hIB F E T tmOLS tittSS 1 OS 

mm, Rv^mm i ©»«««<oaH©±Ban«iiK 

!*3<D±fB F E T «H trBM*9&tiE 3 *i fc# 2 

H<D±IBlfl l brc>S8B#±«: u^* 

FSM£ffM*r£Xfi£, JJE* 2 L 

r i > & ±gB«aiyR©±f BiB<a± ic s i > s 8G# * 

«SiWtc|»4-r4Xgi, CftCC<fc9±8BU^X F»IR 

3r->i±iaei»Mi©raccBgpa>&ff^-r4xgi, ± 

g£&JRIR^£-->£±SBF ET©y- F»ffilB®fHBi 
cn6©IBCC**««*^G«cCi|BW«:-r4Xai 

[0017] 

utm] £<o&ffl (m^mi) cc&^-a*, xtB^t 

SSF*3<S>±fBFET#, SKFET<D^-h«ffii±SBF 
-A«M)F ET«KBA«liBB«:«*S«**-J'SC £ 
tt<, ±EF-AttOFET«Kffl*JJI«(Cj:i5jWB« 

0, JJBFETB«WnKfiK:Bf3e*ff*fT 
5C££&£<, 

[0 0 1 8] C<D»W (»*312, 3, 8»4) 



(7) «fflPF8-l 07 120 

12 

[0 0 1 9] MK, COISW (»3#B5^8. 
JK«^»H»rtOFET3W9«W^6«RS4i, * 

»jh 3 ti tcmmm^mimmm zmm * » £ Kit u 

£#*c#£ 0 Jgcc, C<D#£BJ (fff5j£5l9, 1 0) Kite*,* 
tit ±8Btitefc£L/c*>6. £x;^a-fe;*©#r*ja 

mtn^XtX* L&b, »*J:<, fiWIfflScSCCilrje 
ftffifi 1 5 WHift¥«f«ll8llII»SaB«:KJB"r * Ci# 

±3i\st?Xhm<Dm»tC<k*) * XIBFE 
Toy- F»ffi£±BB£JSII^#--:> <±SB» 1 (D&M 

±<Dfflm*&#>z>z±&x2><DT. com 

PS^MSSCC±iBF E T©y- F«S<b±gB^ISja^;^ 
[0 02 0 ] 

30 

IBtegtl . Hl«Cfl!>«MCDjllfc«i«:j:aMMICCc 

H2ttHl(Dll-llia(c*5WSBfffiBI, 0 3«01CDII 
i- in jRCcteWiWEH, H4BH1 (Div-iv«K:te 
C^-SBrffiHT?**. cn6©EIK:*5C»r, lOBGaA 

slfe. 1 0 0«COGaAsI«l 0 (tC&tiiZ tltcF 

ETt$)^) e 

[002 1 ] FET10 0(Cfel»t, 18a. 18b« 
Ga A slSl omWlcBf&Zfttcn* UKM. 1 1« 
40 y-F«ffi, 12ttFU^>«ffi, 13ttV-^«it 
^>^>o V-Xill 3»n* ffiKil 8a±(C««3 

FW>*ffil 2tin + 1 8 bltcMSn 

Tl^S. 1©7 -f >^7— SB 1 1 cBV-^ 

®B51 3 i FU-f >«ffil 2nccEH3ft'Cl>&. 

Cti60/12cDS^l 0<D«BS»S iO, Ml 7CC<£0 
SHBStirt**. 2 1a, 2 1 b m&m-? ZWMJMtC 

fci^iti otc^^sn/c^T^o, cti6?v:2 i 

a. 2 1 bttAu >;^>«<D&BRUR2 2CC<t0S® 1 
50 OORffiffltfT^nri^. 2 2«#|ittf AuWftS 
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[ 0 0 2 2 ] F ET 1 0 0OjgiZ2CCfct^T v 13a(iV 

SftTFETl 0 0*Htf«fc5fc:Ga A slfil Oil® 
5CM3htl^, 1 1 atty- h«ffifflKJBL 18c 
KaAslSlOlWcM^ti/cn^ JEtWir, C 
h©WS8|Hcy-F«fl&l lCDNW^y- hVCMEM 
1 1 aOJMBtfSaftL-C^-S. n + J£ffc@ 1 8 ccd** 

1 aCD*SSPteS i O, Rl 6t<c£ CCDS i 10 

0 2 mi 6±Kv-*sefliffiiiiu 3 a©- shakes 

ntl^o ±IBn* f£tfcH 1 8 bteGaA siSl 0* 
ffiCDF ET 1 0 0©«2*r5l#Btt3tirjBflEStiT 
F U -f >«WBEflll 1 2 aCD— SP^CCDn* ffitfc 
11 8 b±«:*J«3tir^-B. */c, y-*«ffiJBHE*8 
1 3 a©— 9»*S lO.ll 6^LtC0n + ffitfcjg 
1 8 b±Cc)gj$3tiTl>£. y-XISfflBKl 3 a<D 
V-X1S1 3 <tCD^WSP«, GaAslfilOtCM 

h*-;H OafcilLT, GaAsli 

i o<DS®K:jf^5n/c««waiB^i 4ccgjKs*in» 20 
&o ccr, y-hmgffliesu ia, Fu^sgffi 

SKI 2 a. y-**»BISBl 3 a. Ri>*C*ie>CDja 
22CDS1S1 0*ffi»S i O z II 7&cJ:9*iH3ftTl> 

[002 3] ±IBF E T 1 0 0 <D±*tC*J^T, XIBy 
-*«g/BIBSS 1 3 a <Z>±ffifc: S i O, 117 CCJggES 
♦l/cBBP 1 7 a *atUT*©^SffiSa5^a!JK3ti/c F — 

IBFET 1 0 0ttC<DFETGS8WJ;feJSIRl 5&t£oT 

wf ET&mm&mm 1 5 1 s i o, is 1 7 tomcc* 

ffl^in 5iy-h^si icDrapi«cne>FET« 
tiffin/sin i5ty-h«i 1 ibk:sf£«« <y- f 

[0 0 2 4] CCTOF ET 1 0 0«J*©leIiB3R 

^iH^OTlafct***, Ga A sStS 1 0<£>i27n0frl> 

[0025] C <DMM I C <D9hYEte* mZOdC^kLtcU 40 
*Otfiffi7>7*i btftM-SMM I C*vV' (MM 
I C) iS*ffJ(cBH;r*0, GaAsiil0±O@ 

I%mmm>*XZ)2ti. COAAif^FET 1 0 0Ct<£ 
oTtfifiSftfc^ Ga A sli 1 0±CD^l/frl>B?r 

F-Aff£K<DF ET«gffl»l 5«, C(D»^ 

-^±H»<D«H«**fcU F E T 1 0 0 *^fiBS8« 

(fig) frh&m&zttktc, wa^-^FL («jg 50 



#Ba^P8- 10 7 12 0 
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«WttHBffilH*^0) • MM I CAWHnKSCCRfjeo) 

[0026] mmjimic^rmm-rZa 05 . 

H6»CCDMM I C<D$^XflCD£gXg£^rrET\ 

H5ttBii©iii -in mtctettzmmm. 06^1 

<0iv-ivJBtc*jW4»rffiia"C*4. 

[0 02 7 ]lf, GaAsIgl 0*B©Bf5E«« 
«C % n + SS!(118a-18cWn B 

[0 02 8 ] A 1 , WSi 3Kr»6&S«U5>2 0 0 

0-4 0 0 0t>yx FO-A©&)KJR*^»<fcO0RR 

u c*i*^*-->yi/ry- hmmi i. s^y- 

hUffiffllBlgl 1 bZBf&TZ. 

[0 02 9] AuGe/Ni/Au^f>^^ 
5 0 0 0-3 MmCD£JS^£^lfCcJ:9ff5J&U cn£ 
^-^>^0tFU^>lgl2, StfFW>«ffi 
ffiEtRl 2 a^W^o 

[0 03 0] ^CC, n * t£ffc® 18b, n * ffiftJB 1 8 

ccd, accjgjsR-ray-^msffliBBi 3 atsats 

gP#±KJS#2 000-3000 *>yxba-ACDS 

[003 l]^C, AuGe/Ni/Au^f)^^ 
50 00~3wm(O^«K4^#CCj:?)JKflEL, CM 

^^>^Utv-^Sil3, Ktfy-**ffiflJ6e 

till 3aWS. 

[0 03 2] ±EXSrJBfiS3tifc*«S ( 1 1 

-i3), Rv&nmmmm ( 1 1 b , 12a, 13 

a) #»HSft&<fc5fc:, Ga A slfil 0(D^SCCil 
^2000-3000^>yxh a- AOS i o 2 Hi 1 

fflEISl 3 aCD±ffi&cjfJfiE3nri^SIJ»4, SiRWCC 

[0 03 3 ] #CC, SiO, 117©FET100^S 

o-ci>6SP#\ ±iBxgtej:9Rtti-rsy~ 

*H@fflIBi|£l 3a-rfflS*iri^ffl^tc^»+*> 
yx hn-A- 1 <zm<DUS/X h»K2 2*iSJRffWcJfc 

[0 0 3 4] &CC % v*«:J:0Pd|R. Nil 

(DBfrW 1 0 — 5 0 0 0*>yx hU^AT\ AuJgCD 
1 0 0 0 ^>yx h u-A~~ 1 0 /imr$)5Pd 
/N i/Aufr6&S£JSje*4 0'C«±CD^cgfiSr 
Bf&btci^ C(DPd/N i/Au^6tt4^«lB©. 
±S3XStc<fcor^ffiHEHiU/cy-^»ffiffliBJKl 3 a 
<OSfiS[*E»ttlSIJtcSttUr(r^aP»i F E T 1 0 0 * 

[0 0 3 5 ] ^CCC, G a A slil 0, RVS i 0 2 JS 

i Kom^Mm (y- h^g 1 1 tv-^isi 3 ^cd 
hi, y- msi 1 <b FM>iii 2<bcDra) cc. ^ 
o<D*ffiflB^e>. cn^GaAsiiio, a 
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7^2 la, 2.1b4i^>^C < tOMtl > i, 0 
[0 0 3 6 ] ^CC. ±IB7v:2 1 a, 2 1 b©^©— # 

B**U FETfiaBlffla«Kl 5 i0 2 I17i© 

[0 0 3 7 ]»C, GaAsI«10(Dlffi^'J^> 
3?©£JISJg3 0£g*LT, SSS«»n<Wft2 1 

a, 2 i b©HP**i^a. ±ibf ETumm&mm 10 

1 5 * 2 0 0 "CfiLbT IWHIMHM" & t . H2-40C 

KhJbwo , sio, ii7 <bcDracc^r a i 1 9^«s 

*5, C©IS!?^ +^<t OMU/cP d/N i /A u 

fr&&&&MR ( f e T&mm&mm 1 5) *^©jfc/& 

Pdl, RtfN i»4J«fi-r*B8<oaS*HB-r 

[0 0 3 8 ] G a A sSi 1 0 ©BrJE^fciSK 

Sffi©KffiffW» 6 :a > * h*-;H 0 z&Bf&Ls C© 
« % GaAsSfil 0©8I«cmtfAu^6ft58tt 

m&mm 1 4 *^-r 5 £ , cc^-r **J6W© 

' MM I C#3EfifcT4. 
[0 0 3 9 ] C©<fc 5 &#5QS0!I©MM I C©$£j&XfI 30 
rtt, GaAsISlO (D^fMcM^n/c F E T 
10 0#, FET 1 0 OOfHRXSift, ^x^n-fe* 
taotGaAsIi 1 0±tC^JSLfcF ETffiHffli 

>>-;l/FJ*ftfcfe©<tft&©-t\ t^©nSP31%«S. 

w±u4smm i c tmmc&mmtt zmm i c 

S£*ccJtl,T, m#ttXgT\ u^fc, iKflttflSA 

[0040] f e Tumm&mm 1 40 

5©M&&S£tTr>fcf& h**-;l< 10 a, Jgfltl 

a. SMftffl^lSiei 4CMgj|R*fTo3fc«, FETSSffl 

[0 04 1 ]1W2_. H7«C<0*?8©SafiWl2CCA 
JMMI CCCfe^iFETt^cDjaja^iSOfllJiR*^ 
attftXffiEL S8«S7CDVlll-vill^CC*j^€>IBf® 
0, 09^07 ©IX- IXi^C:tett&»Tffi0, 0 l 0 «i 

7©x -x JHtefcWSKffiBT*4. cne>©0te*5t> 
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U 15aliFETSgffl^IE 2 0«m7 7 X 

*WI»MM I COIi)^(i, ±13 

HJi&BRI 1 ©MM I cofniHctjsorcctiw 

[0 04 2 ] #C£, «JftXSCCO(r^rtt9!-r s. 0 1 
1.012 ©MM I C©S¥5§Xfi©£SXfl£^*r 

ht\ mi nsa7©ix-ix^k:^^K®0> 01 2 

SfeW 1 ©MM I COHiSXgCCfcWS S i Q 2 R174 

[0 04 3] 7'^XvCVDffitC<fc«9il^SSt^> 
^hP-A^2 ^m(DT«77Xi/»j3>Jg20€ 
JfcflcU C©»* C©Si0 2 Ml 7, 7W7 7 Xi/ 
•J3>g2 0(DV~*Sffiffl|BSl 3 a©±SCCj&&3 

[0 044] 7W77X>"j3>i20©FE 
T100*Hot^S8P», T^tofe. ilBXgteJ:^ 

[0 045] AgMMlCj: *) T i (10-200 

^hD-A) /Au ( 1 Mm) ©^HM^BRSb/c 

ft, z<D&mm<D, ±iaxgccj:or«ffi»HiLfcv- 

##6rt»J©F ET 1 0 O^a^SUM^Lt, ffe©SB 
Mi^>^iST6i, F E TSiffl#II 1 5 a 

[0 046] -XtC, G a A sSS 1 0 ©3f^SB» (y- 
hmffil 1 iV^lgl 3<t<DKL h^fil 1 <t 
KU-f >mS 1 2 <b ©Pal) fc, ^KS1g 1 0 ©Sffifflflfr 
6, GaAslSl 0, S i 0 2 «1 7. 'SlUT^^V 
7^>'j3>i20S:IIU ±iBUt?* h»R2 2CC 
H"45^2 1 a", 2 1 b^x^^^OMtS 
SI 1, 1 2Cc^-rtRS8ittS. 

[0 04 7] ±137^2 la, .21 b©5*3©— # 

BfcSU F E TSSffi^il 1 5 a i7*^7 7 Xi/ U 

3>i2 0 t<Dfflt£mm*itm'rz. 

[0 04 8 ] G a A s *S 1 0 ©SffiOC^JSSM 

3 0*«»Lr, ^KS«Sffi©7 i v:2 la. 2 1 n©B3 

ifBFETffi^ffl^JS^l 5a£400 

o cu±x*mfrr$&Mm-?z> t % ±ibf e T^sffl^ci^ 

1 5 aCDTlCfo&T*:^? rX->yn>jg2 0^JJD^5 

nt, ^©^gpcc^^n^*^ ( 1 0-3 oatm %m 

ffi) SrJftWU C©*SR©atUCC<torFET«BW^ 
IS® 1 5 a #138-1 OCCmf J:^>(c K-A«CC^ti± 
#0. F E TSSffl^SM 1 5 a <h7^7 7 ^^'J 3 
>®2 0 cfcflMBCC^HI 1 9*sjBfiSSn4 0 
[0 04 9] ycCC, GaAsISlO ©Bff5E«««:^K 

ssosffi»^3>^ F*-^i 0 eiZftmo. ceo 



(10) 
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«l GaAsitio (Dmffiicmmmm&m 1 4 

[0 050] CCO J: *) ft* 3U6W©»tjfixe«C*5C»T 
[005 1 ] ^ 2f^»WTB, T^l/^r^^ya 

>R204SiO, mu±icjtmLtc&. ChOftb 
[0052] s/c, *n^0iir«T^>'U^T^^ , ;3> 

0 a . gifcffi^JSM 1 Amm^U r>tc&. y^tfrV y 

[0 0 5 3 ] ^W3 . 0 1 3 C©fMB©**6^3 Kl<fc 
SMM I CCCfcWSF ETi*(DS2««©«^*7n"S* 
»ta±ffiH* HUttHl 3 CD xiv -xiv »{cfaW£»r 
HEL HI 56iHl 3<Z)xv-xv»{cfc^S»TffiEI, 01 
6**01 3<Dxvi -xvi ^CcfcC^-SBrffiiaTAS. cn 

6<D0^cfei^r, a i -4 <biHj— *yfctttaa 

TSSB»*^Un»4. *JU6W(0MM I C<D»m*. 30 
±lBJ©5fe#J 1 ©MM I C<Df:tltmCX$>Z><D~CCCX* 

[0 054] $«IIS^l^PM6 0 017. 

1 8ttc©MM i c©SBfixs<D*sxg*7S-ria*t?, 

Hi 7ttH 1 3©w-xvtt*cbtt£»rffiH* Il8(ii 
13cdxvi -xvi Stc*j^^Kiar*6o 

[0 05 5] XfB^Jfe^I 1 ©MM I C<Df?jgX*I 

KfcWSS i O, II 7*»fiRU COS i 0 2 Ml 7 

(Dv-xmmmtm 1 3 a©±®&c^j&3ftrt,>*gB# 
4, iiwa<j^x^5 i >^*-r'2>xs^r(DXfi<hiDj« 40 

[0056]^(C, SiO, B17(DFET100^S 

2 2*ia»?wtc^-rs. 

[0 0 5 7 ] S^E»fC<fc 0 T i (10—200 

^XhP-A) /Au (Um)(D4SKMl/c 
ccd^KIScd. ±8BXS(c<tor^BKabfcy- 

#*^rti©FET 1 OO^I^^^Ut, ffe©95 50 
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Ml 5a4W«. 
[0 0 5 8] ^CC, GaAsIfilO, RO'S i O, 

1 7©Bf^au» (y- bn&i 1 <tv-;**ffii 3<h© 

h*ffil 1 i KU>f>«ffil 2£(D|ffl) ^ 
ftSfil 0©HffifflJ^6, cne>Ga Aslfil 0. & 
O'S i O, J§17£ffiiU U^XMl2 2^t^ 
^2 1a, 2lb^i^>^CJ:f3M1-^(b k il 
7. I 8fc5Vrtfc<8£&£. 

[0 0 5 9 ] ±^2 l a, 2 l b ©*>*>©— ^ 

(0^*6 u^x hub 2 2 **w-r*jfflw*aAu, ffe 

[0 06 0 ] ^Cc, ±IBXgtCj:9±IBU^X MK2 
2^»*Lt«SnytF ETSSffl^Ilgl 5 a 

is io, iii 7 tvmommtfC, m 1 a , 2 1 b#> 

l 4 - l 6CC^fcfc F-&mcB*>&i*2>o 

[ooeu^ccc, Ga a sitii o o<Dmmc&m9 
m3 ozmmLx, ±i3gap2 i a. 2 i bzm^tc 
GaAsigioo <Dmj£nmcmwLMfo<DmwM 

1Ph^>? F*-JH 0 a£JFMU C©f&, Ga A s 

isioo osBK&J&fflaMM 1 4 &tm?z± s m 

13-16 iCm?. *»OMM I C**S£J5fc-r 4. 

[0062] c ©<fc 0 a*nasw<D»jgxecc*5iir 

^i^^P-feX^^tF ET 1 0 0%9\>$mW;fr 
15aWT^Cim^©t k Jb8BH«l« 1 i Rl 
^^;K-XS^'^-^rM±lt^^MM I C<h[sJ 

fir, u^fe, ^ffiAjrgB n a n ^i^c<b^<i!i^'r^c 

[0 06 3 ] jyjgj! 4 . ±IB^lJife#J3 F E Ti£8 

ffl^lSISl 5 a iS i O, 117 i<DIH<DBMHK\ 'A 2 

la, 2 i bfrbmKnw*m?c±£VFETumm 

&mmi 5 a*$6*^ COf^ -K2 1 a, 2 1 b<D 
1 0 XBffi0Hn£&K«R 2 2 XM <* <fc 5 tc L tc 

xmnmiz* f e Tumm&mm 1 5 a <t s i o 2 
&mmm3 ozmm-rzcticxK). -R2 1 a. 21b 

©Sffil 0Hffifflfl©HP%£«\ C(Df*. ISlO^rft] 
^T^>C<hCC<J:0, ±IBI^PBlcr)?gm^ii?S^-ti-r, FE 
T^Sffl^ilMl 5£ISj6£#£&<D-C£>£ 0 

[0 064] C(DJ: 5 «c*IIJ6«l©»{Jfixg«:*5iir 

4>, ±1B*J6W3C0MM I C<bR|— (D»j5K. R^*!^— 
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[0 0 6 5) jij5 . ^ 9«C©f693©JgJfi0!l5 <fc 
2>MM I C(D»JfiXeccteW4iSXa*^-r»rffiBir 

©MM I C©»J5RttHJfeW3©MM I C<h[Hj— 

0, c©B l 9teB l 3©xv-xvtt&cW)fcLTir>4. 

[0 0 6 6] *HS6«C[«3|JtXg«, ±BKI*0(3O* 
ffil 0^2 1 a. 2 1 b*JF2sSU JgftKcJ;*) U^* 10 

tffofca, 0 1 9CC^T<fc^C, FETSgffl^JgJjg 

1 5 atDlWC^^f 2 3^>f ^ >yU, C©?^ 

+ 2 3*«2 — 5 y^A©^rfeor5l#±tf 4Ci(C 

£9, FETflMWB^JSm 5a*I86*ti\ C©f£, 
^2 1 a, 2 1b**i*I2 2tt<Ig4, SKI 
0lcn>^ |-#-jH 0 a**JSS-r*XSi, lilO 

[0 0 67] c©J:9a*38»«<D«Jixa«c*jiir 20 

fc, JJBIIISW3©MMI Cil^— ©«JiK, M£|5j~- 
©8&fE*T£MM I Coffee ±f2Sli&#l3 

efctcy £;u^~xS^y-^ri£itLT&&MM I C 

[0 0 68]iIW6_. H2 OteC©#69i©l£jS0l6K: 
J;5MMIC(CtoW5FETi *©Hffl{£J£©fllfiR*7n 

-raiRiffiB. 02 1 «i2 ocdxxi -xxi «cc*$wi 30 

®riSI2, 12 2 teH 2 0©xxn-xxnjBCci*5fcf5Bfffi 
02 3M2 0©XXIII -XXIII SWcfcttSBrffiH 

r&& 0 cne>oBi«:*5c^r, m-^7 iisi— #-5ftei6j 

— £fc«*B^TSW#*mLTl»4. *9Gttffl©MM I 
C<D»fiR«, ±i2SU6W3 CDMM ICiFE T«8/B# 

mm 1 5 a«ws^o-cc^aw4< i§h$©»er 

r&£ 0 ^wswicdmm 1 cottfttt, _hia?iife#li© 

MM I CO^fttfflCV&Z><DX?CC~ete*:<DmJlZ^ 

Co 069] ^ccRjsxaccocirittw-rs. 024, 40 

2 5 &£C ©MM I C(D»afiXg(D^SXa*^'rBI'C. 
02 4te02 0 ©XXIII -xxiii *Wc*5ttS»fffiEL 13 
2 5te02 0 ©XIII -XXIII jSCC*5W&»rffiiaT*4. 
C-n6©H«C«C*J^r, 2 2 ateUS^^ hfSKrASo 

[0 0 7 0 ] ±8E35J»W 1 ©MM I C©MJSxa 

i O, Oil 7*»flEU C©S i O z Hi 7 
©V-:*mffiJBKJ»l 3 a©±ffiCC}gJ55EStin»saiJ» 

©Xa*tT5. 

[007 1 1 SIC, SiO, I17(DFET100$:I 50 
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oTi^sap^ ±Exgtcj:oaffl-r*v- 

xm^ffllB^l 3 a-CB^tlTC^SB^CCU^^ FJR2 
2a*«!RW*C»JiR-ri. CCt, U^H2 2a 
te, aoxa-CJBJSS-r * F E TStfffl^lJg 1 5 a £ F 
ET 1 0 0©y- hmSl 1 £©IHH**. Cti6FET 

«®ffl£iSMi 5iy-h^n lrHraswEsa (y- 

[0072]^c, SE^aSftcfcOT i (10-200 
WFP-A) /Au (l/im)©^Il?:Ml/c 

6 C©#J1B©. ±KXafcJ:oTSlffi»{tiLfcv~ 

^ssfflse^i 3a©s»affi«Ea»cc««bn»4» 

»iFET 1 0 0£?I5SB#££g|L-C, {fe©gP5>£* 

^>^is-r^ci^ai. FET«sfla^jg^i 5 

a*0J0E-rS. 

[0 07 3 ] #Cfc, GaAsIfilO, MS i O, H 

1 7©BfffiaB» (y- Mil 1 iV-XIIl 3 <L© 
HI. y- h*ffil 1 <b KU-f >«S1 2±©Rfl) CC, ^ 
IgGaA slSl 0©SSffi*>6. cne>GaAslfi 

1 0 , MS iO, IK 1 7 «MU U*^ h«2 2 a 
tcif^2 1a, 2 1 b*x?*>^CCj:0J&JSW-S 
02 4, 2 SteS^TttaSift*. 

[0 074] ^C, ±IEnI 21a. 2 1 b © 5 ^©— # 

*6U^h«2 2a*»IW-*«W*ttAU «tff*> 
6C©»ffl*8frrc<tK:J:9> l/^hI2 2a^M 
FE T^Sffl^SJK 1 5 a & S i O, Ml 

7 ^©hkc^ib i Qjw&ssh*. 

[0 07 5 ] GaAsISlO ©KffitC^SilSM 

3 0*S»ur. SI^S«*®©^:2 la, 2 1 b©HJ 

G a A s as 1 0 ©3r5£««K:MSS3« 
©»ffiflB*>6:a>* h*-;H 0 a*'*JftU C©«, 
G a A s 1 0 0 ©Sffifc&JftJB^fWf 1 4 

z> t , §2 0-2 3 cc^t^i&0!I©mm i c#3asE-r 

[0 07 6 ] C©<£ 5 &*SQ6W©«Jftxaccfcl^-C 
fe, ^iAya-bXtC^otF ET 1 0 0*JWRB%fc 

15a4W5Ci^*5C0r, ±iB^SS0« 1 <t El 
tttc. «£#©*»«»«». R0P«85/-^F©ft:«)K: 
^^M-^'-^-^rt}j|:L , r45MM I C<bPI 
»(C5S5EttfW*MM I C*, S£*(Cj:bbT, Hf#&X 

i^-CgrSo */c, HK2 2a©J»*T K-AJK 

1^©FET{SSffl^JlBai 5aiy-^il 1 W©ffl 

RtsiJbici^r**©^ mm<DF et $mm&m 

mi 5 (15a) ZBJ&Ltc&, C©F E TGSS/B£W 
Ml 5 (15a) ^I6*ttFET{?i^Iil 5 
(15a) *K-AJg«iir4Sltfi«K:J:t^r. ]S*SS 

i i tcomm*. (y- h • v-xfflgi) * 
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[0 0 7 7 ] g^71. B2 6teC©lfeW©5lifc0l7K: 
i^MMi C{C*$WSFETi-€-(OHa««<D«JSS*^ 
T2a±ffiH» 02 7«H2 6 ©XXVII -xxvii ficcfc 
W 4 WEEK H2 8«H2 6<Z>xxvrn-xxviiiJHtc*5W 

&»Tffi0> 02 9 (£H 2 6 ©XXIX— X X I XflS&Cteltf £> 
Srffiit^^o Cft6©BCcb^T, 01— 7£|sl— 1? 
#«ig-£fcttffi^T4«#**U 1 1 b«y-hS 
SI l©ffi§B, 2 4ttFETfiSH/B£JKIB, 2 4a(iT 
i (MM) 24b(iAu (^7 + )!^ 

*5, ffaonifi«i©MMi era. v-*««fljK»i 

3attFETl 0 0*HtoJ:9«:j|5fiS3tirt^3W. * 
Ml3a B % Mil 1 ©ifiBB 1 1 b (Dfflmat 
#I©MM I CCDBMttt, ±IEJ§JfeM 1 ©MM I C©^*! 

<!:l5j(;T&&©rc cTi£^©i&Hj£iiBg-r& 0 

[0 0 7 8 ] *CC«JftnjB(COC^TttWJ-*. 130- 
3 2&*C©MM I CO»JftXS©3EBXe*^TEir, 
03 0 &i0 2 6 ©X X V I I - XXVII ffiUCfett £»rH 

0, 03 U£02 6<DXXVIII-XXVHI3^CC*5^'5)|Rffi 

0, H3 2 WH2 6<0xxix-xxix««:*jwa»rffiH , r* 

[0 07 9 ] ST, ±iESIJ60! 1 ©MM I C©K3§Xfi 
tcbttSS iO,Rl iznmb, CCDS i O a Ml 7 
©V-xm®aiSKl 3a©±ffi^££ft-Cl>£gP# 

4, ajuwccx^^^^s-rsxgs-coxgipia 

coxil^tf^o ft*. c©xscc*$t»r, y-xmSffl 

iQKl 3 a«±aSL//c?^Ccn©^KCCJgJiJEL. SiO 

[0 0 8 0 ] awe, ±Exe*ar»3tir C>4 S i o 

, mi Kommtciritz vm2 2 h*mwbw&i8& 

CCt, US/^HB2 2a», «©XfiT?*J5W4 
F E T^«ffl^H^ 15aiFET100 ©y~ h^S 
lli©IBB#, Cft6FET{£g/B£JilJSl 5<ty- 

htt&i 1 iacc*£Sai (y- h • v-xr H mt) 
1; * c >rm £ tt £ J: 5 ftJ**lc#sW- s • 

[0 0 8 1 ] ^tc, S^l 0©£ffi, Tttfo^ ±12 U 
hJH2 2 b ©H®, &tf±iBXfIK: <fc 0 gt®ggtfJ L 
fcV-xmffiJBBKl 3a©3iffiK\ ^gKC±9JS#l 
0-20 0t>^F tf-A©T iH24 a*JfcJ5SE0/c 
C©T i R2 4 a %*&*»<!: U^. **K:<fc 
9C©T i JB2 4 aJhCCi**l Mm©A uJR2 4 b 

[0 0 8 2 ] 5XCC> ±ET iH24a, Au)H2 4b© 

±saxgcc<fc->T^ffiRfflL/cy-^«ffiffliasi 3 a 

*a«»<bFET 1 OO^rS^^^ir, fife© 
^#£x*^>y&C<fc0l£*T£<t. 03O-3 2K:^ 
-rtttBctft*. CCT?, Tig24a, AuI24b© 
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f et i o o©y- h^si i *a^8M»«, y- h^i 
mi i©4S«5i i b^e>±iau^^ us 2 2 b©ji^j: 

[0 08 3]^ ±iaXgCCj:0g|3n/cAuJBI2 4 
b©_hfEy-bSffil 1 CDi^SP 1 1 b*»e>«*WO/clB 
#*c^*>* y>y4JS0T\ C©Sitf>£B&*U Au 
K2 4b©^S5*y- hmgl 1©*»»1 1 bCC— £5c3 

[0 084]^, U^Xh«2 2b4««JCCj:0»JB 
10 |ft£0ft:fft. T iR2 4a©ffiffi**X:/U-^Cj:«5 
SrOfttfTSiO, Hl7iWcgM^^ C©f& G 
aAslfilO ©9f 5E«««cS»S«©aiffifflI* 6 a > 
^h*-;H0a*MU GaAsIil00(DlS 
CCj8flWB3»f«i 1 4 Z&m-TZ 0 2 6-29 ttCvk-? 

[0 08 5 ] c©<fc 9ft3H8*«©»Jtxa«:*j(r^ 

fc v -Ji^^D-b^KiorF ET 1 0 O*J*8BB%0> 

20 %&©ftaOR«ftR f F©fc«>CC 

*Cc3SE»ffif4MMIC*, aHtfcJtl/t:. «*ttX 

±&-c&2> 0 ttc. s«i occ5>:«rM:i'tac:itt< . u 

HJI2 2 b4l»iT4Ci*«tS5fl!)-C 4 XS41H 

ft, U^* H2 2a©JIW F-AJBtt©FETR8 
ffliII15ai^ hSgl ir^©HPi ; &^'SC<!: 
j&irSS©r, fra©FET«Bffl^l»Bl 5(15 
30 a) *»J5ULfc«, C©FET«Sffl^JlMl 5 (15 
a) *«6*-l*rFET«ttffl*ll«Bll 5 (1 5 a) * 

O F E T ffiSffl^II 1 5 a <b h 1 1 t<Df$m 

[0 08 6 ] mm 8 . 033 BC©»W©5U6W9 
cfc^MMI CtCfcW4FETi-€-©HiafiH«©»fiR%^ 
•T^tI_hS0, 0 3 4&£0 3 3 ©XXXVI -xxxvi ^c*5 
40 #&®r®0, 0 3 5^03 3©XXXV-XXXV^CCfc^^>»f 
®0, m3 8iitm3 3©XXXVI -XXXVI^tCfc^^Kffi 
0r^)€> o Cn6©0&C:fc5l>T v 01— 4i|5]— 

Sfcttffi^-rsaWfriinU 2 5ttFET«Bffl* 
SM, 2 5attTi M. 2 5b»Au (^#) 

[0 08 7] $«SW©MM I C©»m* % ±IB*5fet?Jj 
1©MM I C<D^tltmtT$>Z><D-CCC-Cl<t<Z:<DWiW 

[0 08 8] *^j!fe«?iI©lVIM I C©HJSXg«, ±IBH 
50 JfeW 1 ©MM I C©«JSXgCC4d^4M««^ > J: 
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0 Pd/N i/Au^6«c4^KJB*Jf^"T4Xa*, 

1 u m<DT i H2 5 a is 1^ Um©AuI2 5 b i 
[0 0 8 9 ] ca><t^tt**WW©MMI C<D^i&Xfi 

-era. t i JH2 5 a^*d>JBfiS;B$cc^:*o*3R*®ia 

0, »<DAMMB1I (2 0 0 o C^±©»nl»^ffi) tC<fcoT 
CO***fiStar4Ciitt»), T i M2 5 aiAui 

2 5b OMMft* 6&^FET SSffl^HM 2 5 ifi F - 
AtKtcJ8m±#£ 0 ^^SWCte^Tfe, ±IB 10 

[0 0 9 0 ] HflfcfflJ 9 . ±iB*»M8 T?tt**»H«T 
rIfWDTiM2 5a^M1*-5C(i:K:J:0, Ti 
K2 5 alC***BMK3"tf* TiI25a0MW- 3 
rttfflShS****lffll/T. Ti/Au^f,^4I 
Bl (FET«Sffl^JS!lS2 5) *MJ6*«S<fc5K:L;fc 
*JR*B»Stt*C4ft<*JSUfcT i/AuW 
3tcS^BIR**nJ»-r4^"Cfe. F-AtfcDFETflSBI 

[ 0 0 9 I] -Tfttoft, *H*fi«OMM I CCD^jtXg 20 
±8B^*W8 0MM I C(D»jSxecc*5W4**» 

H»TCJB»K:J:»)T i/Au*»6«c5^«BI*»JflE-r 
^Ig?:, *»*d*ttt»»B*"FC3liat«:J:«3 T i / 
Au*6tt*AJ««*»J«T*xacc«**iLfcfe©r 

[0 09 2 ] C<D& 6 t^mmmcOMM I CCDSJSXg 
Ttt, T i tAutt*<^IKR»»*s**<attO CA 
u: 1. 4X10" 5 (200 °C), Ti : 9X10 
*• (2 0 0°C) K Autt»ttfC2L<, —fSSt 

»T4^teBS6&t>/c«>, Ti/Au^6^^Ii4 30 
2 0 O'CULlLlcmmTZt* ±H<DAuJR*sT»©T i 

( f e Tumm^mm) & f~ a«k:ib*i±;w 

i<>*lKf%&i<cfflfflir z> c 4#§grra:ttt>©T?, ±12: 

[0 09 3 ] &*5, ±Ef5inollJfi«Cc*5(,^fe, 
liltSi O, <&H^<b LtS i n; 

[0094] 

^4W«iS**»«8II@I»*gBK:j:titf, 

<b , ±ia*3K*»«±«:JBfilES *ifc*J>tt < t i> F E T £ 

BBF ET^SPI8^6RI8t-rS<fc^ff^3n/c, F — 
AtfOF E T{£Sffl^JIJII4£{f ^/cfe<D4 0/c(DT?. 
±iBFET». SSFET©y- Fm©4±iB F-A=R 
(DF E TfiH^^MmfCSF^SM*^ £ Ci&<. 

±ia f - Mfcz) f e t mmm^mmic j- o j^as»«^ e> so 



1=3 
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(sssti. *>o v mas^-^Ksn'Scii^o^ -e© 

[0095] iK, comw («*^2 ) tCT^SiftJ^ 

±k f e Tzmm^f-t Lx^ttmm®&zBf&? ; £>j: 

B<b . _kfa#a£f**tS<D±iEF E TtHBOLS flfcJH 1 © 
SfifM. RV%m.m 1 ©St£1!IiUc©JlH©±IBillfJtlU 
S8rt©±f2 F E T*Ht»BK*J^3 ft/cSS 2 ©tttgM 

nai©±i i oifiiRW *«« o r i » * sp»± Kuy 
*mw*«&s-rsi«£. ±e# 2 

£^Ra^Ci&*T£Xg4, CftCCfcOiKUy* F* 
Jg«S^n, *©W3*a#±EXgK:J:0*l 

M»mL/^±iBiBJKccgsttr4<fc5cc, -eortSBtc^/x 
*rt»u ^a<o*n^xfi^ci:o^i*^*^tcfifcu 
■r*^«ii^*->*»«r*xgi, ±E*»f*ns 

tca-r*?t*»j«-r*xg4. iiB^^^j^u^ 

•C\ JJEU^ F««*igJRI&*U ±IB^HK^^*- 
>i±E«*IW4©B|{C|«BI«»^SXg<!:. ±E* 
a»»3S«©limccfeWi±E^(DB8P**<Xg4, ± 

fB£jsj^#->*fln8&u -eortspccrtash/cifB 

Kffl^»l§IIBrt(DFET3W»I»fre>«fil3*x, * 
S«>>-;bF^tx/c^«^f**SSI^S^S 

CiW#-^M*^^o ±8B3JKJK'**->» 

[0 09 6 ] MCC, C<D$tW (»«3I3 ) CC***WH 

OPd/N i/Au«*fl|»lW«:*ja-r4Xg4Ufc<D 
•C, ^x^^a*^CcJ:0*««*8IHttrt©FET*s 

aiellBi6»*f#S»^K:JtLT, ffi«*4^^ FT?. 



(14) 
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[0 09 7] MtC. C<DftW (|f^B4) icfrfr&iKm 

mmtgLkicmmicj: *) t i /a umzmtRmcjtm-rz 

[0 09 8] MIC. C<D&W («3?Jf 5 ) (C*vft>£iiSJ§ 

±K F E T£[slS8^F-£ br^ty^WlHlSS^Jf^-r 41 
fli . ±IB¥jS{*S«©±8 B F E T*5jf^3 ftfclg 1 © 

s§rt©±ieF e T^fflt?ie^*5^5nfc^2©s«fi 20 

±ia^ 2 oymmmm z \m l x t, > ^±^^^©±1212 
cc jg )ss 3 n r i > £ ^iiiRKKc i&£-r -2>xfi t , 

C*UCJ:*)_h!BUyx hitM* s 1*S3ti. fro, ^-©fl- 
4J;^(c^JllSi^^->^ffM-r4±g<t > ±IB¥a»<* 30 

*Bm$Z>JMt. ±fB^2*ftS«©a®fc:*iW-5>±IB 
^©ilP =£S <• Xfl L . ±IB¥*f** /c»W»)©Slll 

CiKJcD. ±fB^MIi-'^->^6S-B-. ^tefeffll 
Jg^*^-><k±IBF ET©y- hmglSJCDKPi^. Cft 

[0 09 9] MK. C©#felE (19^6 ) icfrfrZHbm 



#PI¥8 - 1 0 7 1 2 0 

26 

±{c f e t zmm+t Lxstsmm®ffi*:Bf$,-? *x 

mt . ±IB*2g{*S«©±tBF E T#^EK3 ftfclfS 1 © 

RtfUMIfl 1 ©a&fii ^©JiB©±iBmff hi 
ssrt©±ia f e t ^HtfiB^iffjRXs n/cm 2 ©as«s 
^ttssnsi^ic^as^^fiX-r^xiii. _kta«e 

«H©±I Bm 1 ©SSMtDf'SrMS L X i» h u V> 

?:3MtRW^^S-r4X?i<!:. CttKJ: ip±IBU^X hit 
M* s ttM3n, #>o. ^•©^4SSB*i±iaX^CJ;i9^ 
ffi^mL//c±fBi3^Kg^-r.SJ;^tc, #ISJ!g^'£-> 
ZBmtZU&t. ±IB^(*S«©^gP^^, 

s«©»ffiffi'j*«6±iBu^^ vmmx.m-t^-A^B^-t 
^»^»i^*^->i±iaF e T©y- hm^©p^Fi 

C*i6©^(C*^*^D%^P^RICC-r4X|i 
i. ±IB¥^<*S«©S®fc*sW4±fB^©P3P^S<* 
Xfl<b^tr^©i Ltc<DX. '^7x>'^7'^•fex^cJ:^^lS 
^^0SSF*1©FET*s^g|5^^P,«S$ti. 

CtWX%2>%l%k&$>2>. 
[0 10 0] H&C. C©^BJ (IS^7 ) 

±«:F e T^msg^T-i L,-r-^t?msiHiss ; &fl5)S;-r4x 

fii . ±IB^2»i*»e©±IBF E 7&Bf&2 titcm 1 © 

m&tm. Rvm&m 1 ©a^^^©/iH©Jziamsiii 

S§l^©±IBF E T*H£riB^*5jfj^$ nfc^2©S«M 

^M©±ia^ i ©s«^^«^L-c^?,gp^-±icuy 
^ h wM^ffJ^-r ■sxfii , ±ie^2 <Dmmm*tem 
b x c >s ±.m&&m<D±&wsm±tcBms nx ^ -saj^ 
^iitRWK^s-rexfii, cn^c4:f)±fabi>x n» 
is*s^3n. -e©^isi^g|i*s±iax?iic j: 13 ^ 
ffigsaio^taiasfc^-r-si^K:. ^n^^-> 
^r^-r^xfii. ±ia*«f*»«©^spwc, ^ig 

(DmcmMZBfirt siit, ±§B¥^i*s«©*ffitc 

*JW-5>±IB7v:©P3P5rS<*I?i<t. ±ifi¥ig#g1££fln 
lfeL'-C±IBM ; ir)Silg3#SC itCt •JifB^HM-'^ 
->^rlK6*tt. %m&mm^$-~> i±fBF ET©^ 

-h^ra©rapi*. cn6©PaiCtr^S* s ^G^C^ 
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[0101] Mfc* C£>2PJ (M38H8) fcfrfrZmm 

±*c F E TfcHBSR-T-i ur£tf*»s»*»fiS'rsx 

Si, ±E**fWS©±EFET#^3tifc»l<0 

mmm. Rvm&n 1 ©^««©jaH©±Eiesiia 

Brt<D±iBF E T*HtolBlfcW»Ji!EStifcJ»2©aS« 

tWoJJBlli i ©«««w**«Lri»**»±«:n? 
u ri > a ±sb3»j»ir© ±SBias± cc jfc 3 n r t, > a w>ft 

«3&$»B[Sh. *(Dj^H«3B3W±EXgCcJ:0« 20 

HRaiOfc±K6ettfcJ^-j-aJ:5Cc* 

axgi, ±E^*>£^J*iffibiiA,T\ ±EU^ h 
«W**»l»56b. ±E^««^*->t±ElftliWSi 
<DW CC(8IB ^114, ±f S&BMt''* * - > Oc y 

9 EJJB£K1R'*# ^i*^«JR^^- 

aF^s»*^oac*raia{cr4xgi, ±ts¥*s{*aig 30 

©Rffi«:*jWS±E^©IBP*a<xe<fc**tofc©i 
L/c<£>T. ^x^7*P-fe^CcJ:»3]S^aiSlI88rt©F 

±(tC F E TfcEHfcSR^-t LT$t*jB«HI»*»fiM-aX 
Hi , ±gB^»f*S«<D±EF E T*s«BE3 tiyt» 1 © 
Ra'Sil 1 (D«««ig<DJSH<D±KSI?*III 
3Sl*JCD_hiBF E T*Ht?E*tt*JI5fiR3 *ifc#2<D»«« 

«w«fflsns*5«ciaiikBi*jKjiRrsxei. ±e« 
jfi©xgr-e<o±B«:^ 3 n a&MK'* * - > <t ±ib 

F E TOY- h«ffi©Klfii** Cft60MBKcaF£S*# 
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t-O^JBSWWJbEXSK: J: 0 gtffiSffl U /c±EK«K: 

ffiR-ra<t9cc % *««i^*->s:^flfr*xst, ± 

L/^hBKcarSJ'tftJ&flti'SXSi, ±E^0fe6» 
»[**Lj&A/t\ ±EUS>* h U ±EA 

Ml^ * - > i ±f a*&<iJ© <!: ©HI CCBWB* Jg«ET axg 
±E^»*»«©IHiCc*yW4±E^©BBP**< 
ISii^fcOiOfc©^ ^x^:/n-feX(D#*eiS 
ja*^HBrtOFET3WJ1-»«l*^6ff«3ti 1 ^ 

J: 9, ±IBFETCDy- hSffi<b±I3£JSM^#-> 
tifSOt, C©fflJB*l«ffifl[K:±EFET©y-h« 

m t ±£&&mm>* z - > m c^a^wi 

[0 10 3] |gCC x C(D$£W (IS^Ji 1 0 ) IS 
Xg i t ±IB¥*<*S«(D±f B F E t ntdm 1 

^±tcf*jS<^)Xg-c*©±ffltt:^3ti4» 1 <D£mm 

i±EFET©y-h«s©iaiB*, ctiecDHiccaF* 

^ST€>Xg<b, ±EU^ HB*^^«:±8BttJ»IR<0 

±ee«r± cc 3 n r c » s sp^ * satR w cc a x 

Si, ±EU^XhJS±. RO*±fBXgCc<fc9Slffiffiffi 
U/c±EE«±Cc»K«©» 1 O^RK*^»0c J: 0 » 

footed ^mm i ur)ifli«cDm 

(D^/S^, 3aa e »2©*BIBI«:. ±E*l©l«««<l: 
axgi, ±iBXgCCj:0^"^-^>^3n/c±IB^2 

CD^HM©±IB^ 1 ©a«««±6cE«3nr^«cc^ 

«?|»*L/ca, ±E* 1 ©&BR©±E» 1 ©Sfi«tt 
±«cEK3*i-C^ac>Jt«iB»*«T9ftWr, _hfBi^m 

<h±ta^ i (D^mm^m^^mm^hfsm^titc 



(16) 
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ig£$gj*-r-2>c<t#T'£, ttefe©^ £;i"<-x 



juwnsstc3fje«^*w 5*«is*3»(«ii«iaBi6B 

N&©J?#«CJ:9. ±IBFET©y- hSSi±te^« 
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